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Dr. Archibald Pitcairn. 


SIR, 


Should be thought very eat it 1 did 

not acknowledge the great Obligations J 
have to you, for the Trouble you have gi- 

ven your felt in collecting all the Miſtakes of my 
Prodromus, and inſerting them in that learned and 
elaborate Piece of yours, De Legibus Naturalis 
Hiftorie ; you have done me à very kind and 
friendly Office, which I do aſfure you I will not 
forget and fince my Obligations to you on that 
4 2 account 
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Account are now become publick, it is but rea- 
{onable my return of Thanks ſhould be fo roo. 
I can't follow a better Example than that you 
have ſet me; and therefore I have beſtow'd ſome 
time in conſidering your Writings, and have ſent 
you here ſome Remarks I made upon them, as a 
Token of my Gratitude for the Pains you were 
pleas'd to take with mine. 

You were very kind in adviſing me to read the 
Mathemaricians ; for I mu own I have had more 
aſſiſtance from them than I expeQed, in making 
the following Obſervations. Tho' upon a cloſer 
Inquiry I find your Acquaintance is not very inti- 
mate with them, yet you every where talk of them 
as your particular Friends; and profeſs your ſelf 
ſo great an Admirer of their way of ſpeaking, 
that you chuſe to make uſe of their Language, even 
| Where your Senſe wou'd be muck clearer without 
it. For example in the 7th Page of your Book, 
De Legibus, you ſay, That the moſt learned Robert 
Sibbald, propoſed io bimſelf this Problem io be 
ſolued in theſe words ; and then you quote from 
my Book, what I deſigned to do in my Natural 
Hiſtory. An ordinary Man would have ſaid, 
Sir Robert Sibbald, undertook to write a Natural 

Hiſtory, which you call Propaſing to himſelf a 
Problem to be ſolved. 

In the toregoing Page you fall foul on the A- 
natomiſts and me, for talking of the Triangular 
Figure of the Heart, for ſay you with a demon- 
ſtrative Air, in a very Univerſal Propoſition. 
Every Body mult have more than three Angles. 
Pray how many Angles has a Sphere? Or is a 
Sphere not a Body ? I think in a Cone you'll have 

| ; 7 


1 
2 difficulty of finding above one Angle; and that 
too will ſcarcely be allowed to be an Angle in 
rhe ſtrict ſenſe of the Word, as it is defined by 
Euclid, and yet both he and Archimedes ſpeak of 
Reftangular Acute angular and Obtuſe-angular 
Canes. But I ſuppoſe you reſtrain your Univerſal 
Propoſition to ſuch Bodies only as are terminated 
by Planes; and then your meaning is, that all Bo- 
dies except Spheres, Spheroids, Cones, Cylinders, 
and innumerable others mult have more than three 
Angles. Since then your Rule admits of Infinite 
Exceptions, May not the Heart be excluded from 
it likewiſe? I am ſure it is not contained under 
pline Surfaces. Now becauſe the Figure that ro- 
preſents the Heart when projected, or delineated 
on a Plane, was a Triangle, the Anatomiſts 
thought from thenee they might rake the liberty 


of calling the Heart a Triangular Body. Tuſt as 


Archimedes denomina'es a Reftangular Cone from 
the Species of the Triangle that is formed by its 
Section with a Plane through its Axis. | 
In Page Sth you ſay, Tou undertake this Exa- 
mination of my Book, to let your Countrymen (ee 
the way (if any of them in the times to come ſhould 
attempt ſuch a Work) of writing a Natural His 


ftory, an1likewiſe at the ſame time to ſhew, that 


they are the beſt Friends to their Country, who ate 
ihe greateſt Mathematicians. How theſe two 
things can beſhewn together, or what connection 
there is between them, I proteſt I don't under- 
ftand ; 1 think it would be as eaſy to ſhew from 
the true Method of Writing a Natural Hiftory, 
that he who is the beſt Shoemaker or Weaver is 
the greateſt Friend to his Couury, 28 from thence 
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to prove, that the beſt Mathematician muſt needs 
be ſuch. | 

In Page 40, you gave me a brisk Attack, for 
affirming the Earth to be the dryer, grofler, and 
lolider Globe of the Univerſe, which you ſay is 
very falſe; and to prove your Aflertion, you quote 
a Theorem trom Newro7's Principles, which you 
lay, in a very obliging manner, you tranſcribe 
on my account. | 

Thus you tranſcribe it with ſome Variations, 
the Denſeties (that is ag jou explain it, the dry- 
neſs, graijneſs and ſolidity) of the Planets are as 
their diſtances multiplied into the Roots of their 
H pparent Diameters. I never obſerved that Den- 
ſetas ſignified Dryneſs, or that Denſus was dry 
before. In Virgil J have read, 


be /m imber. 


But did not apprehend it fignify'd a dry Shower of 
Rain. By this new way of Interpreting, cer and green 
Wood muſt needs be dryer than old and ſeaſoned 
Timber, becauſe it is much denſer. But you took 
the opportunity, I ſuppoſe, ot lerting us know 
vou had got fo far as the 8th Propoſition, and its 
Corollaries of ths 2d Bock of that Great Man's 
Principia Mathematica. But had you gone fo far, 
4510 underſtand the firſt definition of the fuſt 
Book ot the Principia, you could never have ta- 
ken Denſita, in the ſenſe you do here. It 
Happened a little unluckily, that in the The- 
Orem, as it is printed, there is an error of the 
Preis, the word reciprece being left out, tho' in. 
ſerted aftetrwards in the Demonſtrarion, which 
makes the fene quite contrary to what it is, as 

Jeu 


you quote it. One would not have thought, that 
you who have alter'd ſome of the Expreflions, 
would have left out the moſt material word of ; all, 
on which the Senſe and Truth of the Theorem de- 
pends, had you that deep penetration in the Ma- 


chematicks, which you always take pains to make 


the Reader believe. you have, 

But my Prodromus provokes you fo much, that 
you are reſolved to give it no Quarter; ſometimes 
you quarrel with it fora Trifle, and ſometimes you 
let your Fury looſe upon it, when tis in no fault at 


all. I happen d to \ ay, that it bad been ob N erved at 
Edinburgh, whit the Wind was North, that the 


Mercury had rijen almeft to the top of the Braſs 


plate. This ſeems to you to be a ſtrange piece 


ot negligence, or want of exactneſs in a Writer 
of a Natural Hiſtory; for ſay you, 1 ought to 
have told how high the Braſs plates were, and 
how much Edinburgh was higher than Leith, OF 
the Surface of the Sea. I wonder you did not 
add, whether the Obſervation was made in a Cel- 
lar or in the 14th Story, which is as material a 
point as either of the other two. Who is there 
that has teen a Weither-glaſs, fo 3 gNarant 2 not. 
. „know that the Diviſions on the 
begin generally at the 28th Inch and reach to the 
zit from the ſurface of rhe Mercury. And when 
I faid that the Mercury role alm. ft o the top of 
the Brats Plate, it might have been fro-n thence 
concluded. withour the help of ach © Geometry, 
that the Mercury was near 31 inches high. Per- 
haps yen went out of the 
tur d Office to a Friend, and tell the World, 


But {ſure cwas an 


> Braſs Plates, 


Way to do a 200d na. 
That 
one George Sinclair, no ill Man, makes ver y good 

Weather Glaſſes ac Leeth: 
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odd way to get your Friend Cuſtomers, by in- 
ſerting an Ad vertiſemement in the middle of a 
Book, which was never to appear in 2 publick 
manner. 

have a far better opinion of my Peformance 
in Natural Hiſtory, that I find you thus furi- 
ouſly fall foul on Dr. Coburn, a Perſon whoſe 
diſtant Abode might have been ſome ſecurity 
from your Malice; it his good eſteem for Be/- 
lini, and his too good Services for that way of 
Phyfick had not prov'd 2 juſt ground of Quar- 


rel to one of your Temper. His diſcreet Method 


* £Fes 
D. ſeaſes, 
Pag. 267. 


} p. 272. 


U Fbilof. 


of recommending * Beſlini, a quality no Body 
could ever accuſe you of, has prov'd very efte- 
tual, and the Doctor is nor aſkam'd to praiſe 
him more than t bimſelf, even when he is a mend- 
ing him; nay, he ſays he deſpairs of ever at- 
taining his elegance of Expreſſion, while he is re- 
ducing his uſeful Speculations about Bleeding in- 
to Practice, a method you wanted to learn of Be. 
tint, and he attempred to reach, but in vain. 
How much like a Gentleman does he deal by 
Bellini, while he cortects his Doctrine of de 
preſs'd Pulſes: This he does in many other 
Particulars. ; | 

'Twas wel! for Dr. Cockburn, that this your 
Scandal was publiſh'd betore his Problem, or 
he ſhouldnor have eſcap'd ſo well. What an indip- 


Tran/. No nity was it for him to put a queſtion ro Dr. Pit. 


303. 


catrn, or to undertake to tolve a Problem, your 
uliar Work: But was vou not more highly 


affronted that he really folv'd it, after you Took 


it for a Banter, an1 an Undertaking. tos great 
for abe Capacity of a Man, 20d that becaule in 
exceeded your wg. ] do not find your great in- 

| | duſiry 


(9) 
duſtry has yet found any fault in it; but this is 
ſuch an unpardonableCrime in him, that he certain- 
ly ſtole ir from your accurate inaugural Oration, 
or your pious Letrer to King G /; and for this 
you have, no doubt, a demonſtration. 

On the other hand, 1t your Inventious and De- 
monſtrations, here adduc d, are duly confider'd, it 


mult be granted your explanations of Bellini are 


ſo ſhore of that Author s Senſe, and your own - 


pretended Diſcoveries ſo rrifiing, that any one 
would be ready to think you the very Tone he 
complains loudly of, for defacing his Works by 
{uch like Labours as yours are. 

Tis very true, Dr. Cockbur?, as many more 
young Phyficians, has had a favourable opinion 
of your underſtanding ſomething of Bellini, and 
tome other Writers of Phy fick; nay, has even 


call'd you the great t Improver of our Northern, p.! 
Phyſick, a Character too low for you, and there- Ai Proc 
fue but juſtly merits your Diſpleaſure ar this fluvia, 


t me, as even Bellini has his times of favour 
with you. The Doctor therefore preſum d to 
uſe you as he has Hippocrates, Santtorius and 
Bellini; but nc this cauſe of Anger is remov'd ; 
for he found his Error about the Scurvy, and is 
gone the quite contrary way on his ownStrength, 
very much to the greater Satisfaction of the 
World, and I hope your Ingratitude will correct 
ns Complements he has too freely beſtow'd on 
you. 

To make an end of this part of your Scandal; 
will it now he imagin d that you can turn Pilferer 
from Dr. Cockburn, and that in the moſt arrogant 
and open manner. Let your own Words gain 
credit to ſo ſtrange 2 thing, Cantharides Chymice 
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trattate exhibuerunt mihi Spiritus ißſo Spiritu 


Cornucervi nagis alcalict, Nc. The whole of 
this Experiment was writ firſt by Dr. Cockbure 
in Phil. Tranſ. No 252. pag. 161. and that two 
Years at leaſt before the World was bleſt with 
that other choice Piece of yours, De Opera guam 
præſtant corpora acida vel, fc. Nay, I am ſure 
too you read it the very Summer the Tranſaction 
was publiſn d. This is the higheſt impudence to 
aſfume to your own very ſelf what is already 
publiſh'd in ſo known a Paper. This is far worſe 
than collecting the Writings of Optical Authors, 
ina Stile not barbarous, for equipping your dain- 
ty Inaugural Oration; and yet to be fobb'd upon 

Foſterity for your own. | 3 
Bur to leave the Prodromus, let us take a 
view of your choice Performances: In Page 
28 of your Diſſertations you ſet about to 
find the Curve made by the Section of a diltra- 
ctile Canal with a plane Perpendicular to its 
Axis: For todiſcover the Property of this Curve, 
you repr-ſent it by an infinite Number of ſmall 
Right Lines, oh all which there fall Perpendicu- 
lars of equal lengths, which you jay will repreſent 
the lateral Preſſure of the Fluid: But theſe Per. 
pendiculars ( finee ihey are inclined io one another ) 
will neceſſarily meet ; wheretore the Queſtion ts 
brought to this, To find out the Curve whoſe Sub- 
tangents do all meet in one Point. This Curve. 
you lay, the Geometers know to be a-circle, and 
therefore the Fluids left to tbemſelues, will ne- 
ceſſarily form ſuch a Canal whoſe Sections Per- 
pendicular to its Axis are Circles, 1 am nor 
here to diſpute with you, whether the Sections 
of the Blood Veſſels be Circles; that they are 
| 1 


4 
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ſo, I freely own, it being a common obſervation. 


But the Queſtion is whether you have proved 
that they muſt needs be fo; and firſt, Sir, tho 
1 have read ſome Geometry, I muſt confeſs I 
don't know what is meaned by the Sub-tangents 


of a Curve meeting in a Point. The Sub-tangents 


in all Curves is the ſame by Pofition with the 
Axis, and it is not eaſy to underſtand how Lines 


that coincide, or are the ſame by Pofition, can be 


ſaid to meet in a Point: But I tuppoſe you mean 
that the Perpendiculars to the Curve, and not 
the Subtargents, meet in a Point; in which caſe 


tis true the Curve is a Circle. But then you 


ought to be a little more careful in your Expreth- 
on than I find you are, However, your way of rea- 
ſoning is far from being good: Fortho' you have 
proved that the Perpendiculars will meet, it 


does not from thence follow that they muſt all 


meet in one and the fame Point, and unleſs this 
be proved, you cannot demonſtrate the Section to 
be a Circle. You ſeem indeed to aſſume, with- 
out a demonſtration, that Perpendiculars can fall 
irom one Point on all the parts of the Curve, 
and that they are of equal lengths: But is not 
this to aſſume the very thing you would demon- 
ſtrate? And is it not Juſt ſuch reaſoning as you 
have in your Propoſition about the encreaſe of 
Blood? Then next you aſſume, that equal parts 
of theſe Perpendiculars will repreſent the Preſ- 
{ures on the fides of the Canal; that is, you aſ- 
{ume the lateral Preſlures to be every where e- 
qual: But how is that to be proved ? I am ſure 
it is not true, if the Axis of the Canal lye in 2 
Horizontal Poſition, and the Fluid be left to it 
f=1f; that is, if it have no Preſſure but weed # 
riſes 


2 


j 
{ 
# 


* 
* , a 1 be Me 64 ad 
SOC coo ę è³ęꝝõꝶ T YRS 


( 
riſes from its Gravitation, as you ſuppoſe in your 
demonſtrarion z for in that caſe the Prefſvres 
will be always proportional to the height of the 
incumbent Fluid, and the Curve then will not be 
a Circle, but another of a different kind, whoſe 
* vid Nature is * determin'd by the Geometers. You 


AA Eru- ſee, Sir, how many faults you have committed 


itorum in arguing on an eaſy Subject. However, it may 


iz. heeafily demonſtrated, that in a diſtraQtile Canal, 


all whoſe parts are equally flexible, if the Fluid 
be not left to its ſelf, but be preſſed forward by 
an external force; or if they are preſſed one up- 
on another with a force vaſtly greater than that 
of their own Gravity, the Section will be a Cit- 
cle, and this is thecaſe of the Blood Veſſels. 
in the 17th Paragraph of the Diſſertation, you 
have another Demonſtration which ought to be 
conſider d. It is to prove, that between the E- 
vaneſcent Artery and the growing Vein, there can 
be no Space, Body or Interſtice into which the 
Mouths of the Veins and Arteries open; but 
both theſe Canals muſt make one continuedDutt : 
For, ſay you, if there were any ſuch ſpace, the 
Blood within it preſſing every way, would much 
gaſier compreſs the ſides of rbe Membranes that 
form the Mouth of the Vein, and make them touch 
one another than enter through that Orifice into 
the Vein, and in that caſe the the Blood would 
not return to the heart by the Veins. 
I like a Demonſtration that diſproves Matter 
of Fact; bur notwithſtanding your Demonſtra - 
tion, that it is impoſſible, we are certain that 
.- there are Yeins and Arteries that are not imme- 
-, diately conJoin'd, but there is a large Space, Bo- 
4% or Interſtic? between them Perhaps you ll 
0 | : = wonder 
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„ 
wonder at this Aſſertion; but IJ hope to make it 
plainer and eaſier to be believed than you have 
made your Demonſtration, that it is impoſſible; 
I ſhall inftænce in the Spleen, to which there goes 
2 Branch from the Cœllack Artery that divides it 
{elf into ſmall Capillaries, or Evaneſcent Arteries, 
Theſe enter the Spleen, and are inoſculated into 
its Subſtance, without being immediately joyn'd 


to any Vein. And juſt ſo there ariſes from tho 


Spleen the Splenick Branch of the Vena Porta, 
which is not joyn d to any Artery, and this car- 
rizs the Blood from the Spleen to the Liver. 
Now for all your Demonſtratior, every Anato- 
miſt believes that the Blood paſſes from the 
Branch of the Cœliack Artery into the Splenick 
Vein through the Body of the Spleen, and that 
it {till moves on the preſſure of the Blood 
within, the Spleen no ways hindring it. This L 
think is a convincing Proof that your Argument 
is not good; let us now lee where the Fallacy 
lies. 

'Tis ſometbing ſurprizing to obſerve the dit- 
ſerent caſts of Mens Heads, I ſhould have been 
apt to have reaſon'd from the Preſſure of the 
Blood juſt the contrary way, and ſhould have 
thought that the Orifices of the Veins would 
become larger and not quite ſhut up by the Pref- 
{ure of the Veins; for the Blood by its Preſſure 
would endeavour to extend the whole Surface of 
the Body that contains it, by which means the 
darts would be further removed from one ano- 
ther, or which is the ſame thing, the Pores wou d 
become larger. And then | would have confider d 
the Orifice of the Veins but as large Pores, which 


would 


Cad 

would therefore be inlarged in proportion to the 
reſt of the Surface: Thus I would have reaſoned. 

But you may think this too obvious a way of 
arguing, and therefore by a peculiar Art of rea- 
ſoning, have turned the Argument the quite con. 
trary way, and have made the Blood to ſhut vp 
the Oritice of the Vein, which is not to be done 
without ſuppoſing the Vein to enter for ſome 
way within the intermediate Body, and to hang 
looſe within its ſubſtance. Bur this is a Sup- 
poſition, that I believe no Body will make 
befides your ſelf, and you would do it only 


n 


to make way for your demonſtration againſt ir, | 


But after all, I don't here diſpute the truth of 
your Concluſion with you; for J believe as you | 


do, that the Capillary Veins and Arteries, except 


in this caſe of the Spleen, are immediately joyn- 


ed together, and that they form one continued 


Dug. Forl ſee neither any neceſſity, obſervati- | 
on or uſe, for admitting an intetſtice between | 


them; yet this is mote than you have prov d. 


In the ſame Diſſertation you give us an Hypo- 


theſis for explaining the Phenomena of Secreti- 


ons, which you think muſt needs be true, be- 
cauſe of its ſimplicity; Iam of your Opinion, 


the more fimple the better, provided it will ſuit } 


the purpoſe ; but otherwiſe, if it is not found 


ſufficient to explain the Phenomena of Secretions, | 
it may be thought imple in another ſenſe than 
you mean. You divide the Glands into ſuch 25 3 
are Conglomerate, as the Liver and Kidneys, and 


into Conglobat Glands, as the Miliary Glands of 


the Skin; the firſt carry out the thick Fluids from 


the Blood, and the other the finer parts of it; 
and the Orifices of the Sccerning DuQts of the firſt, 
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muſt be larger than the Orifices of the Secerning 


PDudts of the ſecond kind; ſo that according to 
you, all the difference of the Glands ariſes from 
che different bigneſs of the Secerning DuQs, 
8 which go from the ſmall Arteries; and therefore 
all Fluids will paſs through theſe Ducts, if they 
be large enough. Bur they differing in Magni- 
tude, ſome of them will admit only thin Liquors, 
and deny a Paſſage to theſe that are of a thicker 
kind, whereas other Ducts that have larger Orift- 


ces, will admit thicker Fluids; That zs, the finer 
ixed with other that are not ſo fine: But if this 


were all that is needful to explain Secretion, 


there could be no Secretion of any fimple Fluid 


from the Blood, befides that which conſiſts of the 
© fineſt Parts, and this you ſeem to allow to be true; 
ay likewiſe, that there can be no Secretion ot 


the groſſeſt Fluid,whoſe Parts compoſe the Blood, 
For its Particles having the largeſt Diameters, 


whatever Orifice admits them, will admit all the 
reſt of the Particles of the Blood, whoſe Diame- 


ters are leſs, conſequently they entering with the 
largeſt, there can be no ſeparation; and the Fluid 


Sccerned, will be of the fame Nature with the 


reſt of the Blood. Then next for the Fluids that 


ate of a mean thickneſs between the greateſt and 


the leaſt, they muſt conſiſt of all the Particles that 
are in the Blood, whoſe Diametetrs are leis than 
that of the Orifice of the Secerning Duc, and 
they will be mixed in the {ame Proportion that 
they were in the Blood before Secretion. For the 
Blood being every where uniformly mixed, all the 
diſterent ſorts of Particles will arive at the Mouths 


of the Secerning DuQts, in the fame Proportion 


that they have to one another in the Blood before 
| Deele-⸗ 
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Secretion, and all enter, whoſe Diameters ate 
leſs than the Diameter of the Sectering Dudts,Þ 
theretore the different Particles that compoſe the} 
Secreted Fluids, muſt have the fame proportion 
to one another as they had in the Blood before Se. 
cretion. So that if the thin and ſerous parts off 
| the Blood be greater in Quantity zhan any of rhe} 
reſt, the Quantity likewiſe of the Secreted 3 85 | 
ar 


mult be greater than of any of the reſt of the 


ticles; and becauſe in theſe Secretions, only the 
thicker parts are excluded, and all the thinnet 
admitted, the Liquor compoſed of ſuch Particle: 
mult always be thinner than the Blood. Whence 
it neceſſarily follows, that there can be no Liquor 
ſecreted from the Blood this way, but what muſt : 
be thinner than the Blood ir ſelf. But there ate 
ſeveral Liquors ſecreted that are thicker than the 
Blood. Therefore it is plain that your Hy pothe. 


fis is not ſufficient to explain Secretions. 


If 1 were as confident on this occalion, as you 
are on all occafions, I would call this a Demon- 
ſtration; but I will fay nothing more of it, but 
leave it to you to confider it; and if you find 
that your Hypotheſis is not ſatisfying, I defire 
you to think of another that will anſwer all 
the Phenomena of Secretions. I affure you the 


thing may be done. 


Before I leave this Diſſertation, I cannot but 

take notice of a flip you have made. It is the 

goth h. where before a Propoſition you premiſe 

2 Suppolition, that two Secerning DuRs are of e- 
ual Orifices, and in the Propoſition it ſelf you 
uppoſe them to be unequal, the quantity of 

Secretions being, as you ſay, proportional to the 

Orifices, there being nothing elſe to make ihe | 
5 difference 
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Herence. You have ſtrange ways with you, 


ins you give us a Suppoſition in your Pro- 
| PO! ſition, W 
poſition : At another time you premiſe a Syppo- 
| fition, and Immediately ſoppreſs the contrad! a 


which is the very fame with your Pro- 


ob of it in your P ropofition. 
Your next Diſſertation is taken up in explain- 


ing the effect of the Air on the B dod in the 


— 


Lungs, where you are potitive, that the Air, 
which enters the Lungs in Reſpiration, does not 
mix with the Blood. But notwithſtanding 
your Confidence, I believe there may be ſuch Ar- 
4 uments alledged for its entering the Blood Veſ- 
lels, as you will nor eafily anſwer. I will here 
take your method, and lay down lome Pheno- 
mena, or Experiments, which ought to be con- 
{Gered before this Matter can be « Feretinined | 
And Firſt, It is known that Air will pats thro! 
much thicker and cloſer Bodies than the Blood- 
Veſlels in the Lungs. To prove which, I will 
give you the following Experiment. There was 
long Tube made of the very ä part 
of an Oxes Hide, with a deſign that a Di- 
ver under Water might, by the belp of his 
Tube, have a Commun cation With che open Air 
the Tube was well pitched all over, and cle lr 
twiſted round with Packthread, which was like 
wite Pirched, and over that here came rer 
Folds of the Inteſtines of a Sheep, each of which 
were Covered with Packthread and pitched. the 
tower end of this Tube was immerſed abour ren 
Fathom under Water, the upper reached above 
be Surface of 1 the Water, and then the Air 
being preſsd by the weigh t of the incum. 
24 bent 
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bent Water, made its way through all theſe thick 
Subſtances and came up, railing a large Foam on 
the Surface of the Water; fince therefore the Air 
being compreſſed, forced its way thro ſo ſtrong a 
reſiſtance as this Tube mult needs have, it may 
eatily be allowed, that a preffure, tho" muc! 
{maller, yet may have ſome effect in making th 
finer parts of the Air paſs through the thin Coat: 
of the {mall Blood-Veſſels. 

Perhaps you'll ſay, that the Air in the Lung: 
has an open and free Paſſage through the A/per 
Arteria, and therefore none of it will go thro 

the reliſtivg Coats of the Bio od- Vellels. Bui 
pray conſider this a little better: 1 ook over your 
Staticks, and reflect on the nature of Fluids, You 


Know when they are preſled, they endeavour to 
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recede by all ways from the preſſure, ana by that 3 


means will endeavour to get through the ſides o. 


the containing Veſtel, as well as through any 0 ö 


pen Orifice in it. You own the prefluie of 1 
Air to be 19 prear, as to comminute the Pare: 
cles of the Blood, and diſſolve their Cohefions 


Now if the Sum of all theſe Preſſures, on the [ 


tides of the Blood-Veſſels, be any thing reatc 
than the Sum of all the 3 thar the fides | 


of the Blood-Vellels have to the 3 be 


Air, in that Caſs there will always ſome Air ge. 


into the Blood. To make this matter as clear 1: 


we can. let us bring it into Numbers. Suppo!? 
the preſſure the Air ſufters at an Expiration. 
to the reſiſtance ot the Coats of the Blood-Veilc 

as Io to 999; then in that caſe, it the Air t! 

is forced out of the Lungs, at an bald aden, 
divided into 10e0 parts, one of theſe will pats 


to the Blood, and the oth 999 will go out ©! 2 
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You know that All Liquors hare a Faciluy to 
mit the Air into their Interifices, itere being 
none of them withour a good Quantity of it, 
which eaſily diſcovers it felt 1 the Air Funde 
13nd it: this Air, by 10 ng Pomnpi A 2 TiKen out 
of any Liquor, vet if the Liquor be atcerwards 
expoſed to the Common : Air, it will be found in 
little time to abound with Particles of Air 2s 
much as ever. By which tis pla in, thu the Air 
has 1 tendency or Niſue to inlert it felt into the 
Pores of Liquors; and ſince rhe particles of the 
Blood are divided in the Lungs, and furcher re- 
moved from one another, why may it not be al- 
lowed, that the Air being prefled may ger in be- 
tween them. Nex tle t me give you a Phenomenon, 
by which ir may be provec, that the Air when 
preſſed, does actually make its way through the 
pores of the Membranes into all the Cavities of 
the Body, which have no communication with 
the external Air. You know. it a Diving Belt 
2 funk Thirty four Foot, the Air wichin it is 
mpreſſed into half the {pace it had before, and 
its! 'reflure and Elaſticity will be twice as great 
15 x Tha of the external Air. If the Diving Bell 
e ſunk Sixty eight Foot under Water. the Air 
wit bin it will take up Oy one - enird ot the 
{nace of it before, and it wi har e three times 2 
greuter Preſſure or Elaſticity to expind it felt. 
Fit is One hundred and two boot t under Water, 
he Preſſute of the Air within it will be Tout 
times greater. 
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Bell Sixty eig nt Foot under Water, which has 
frequently been done; i ſay the Air as it is 
dompreſt by degrees s in d. eſcending, mult make 
D 2 178 
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its way into all the Cavities of the Body which 
have no communication with the open Air : For 
it the Air in the Bell had no admiſſion into the 
Cavity of the Thorax, the Air that does there ſur- 
round the Lungs could by no means reſiſt the 
Preſſure of the Air in this Bell, which is three 
times greater than that of the Air within the 
Body, which endeavours to expand this Cavity, 
and by ſuch a prodigious over-plus of Preſſure 
the whole Ribs and parts of the Body containing 
this Air, would be ditlocared, or the ſubſtance 
of the Lungs torn to pieces, to make way for 
the exteral Air to enter the Cavity. For to ſhow 
this by numbers, The Preffure of the Air that 
Turrounds the Lungs within the Body, having 
the ſame force with that of the external Air on 

the Surface of the Water, is equal to the wei iht 
of 4 Cylinder of Quickſilver Thirty Irches high, 

and whoſe baſe is equal to the ſurface of the 
Cavity. The Preſſure of the Air within the Bell 
on the {ame Surface, being three times grea- 
rer, muſt be equal to the we! ght of a Cylinder 
ot Mercury Ninety Inches. Since tberefore th - 
ſides of this Cavity are extended outivards with 2 
torce equal to the weight ofa Cylinder or M 808 
Thirty inches high, and they are likewiſe com 

pieſſed inwards by a force equal to the weight o 

a Cylinder of Mercury Ninety Inches high, the 
des will really be preſſed inwards by : 1 ore e 
which is equal to the weight or A Cylinder ©. 
Quickſilver Sixty Inches bigb, whoſe Baſe 8 E- 
qual to the Surface of the Cavity. Let us ſup- 
pole that Surface to be equal but ro one Square 
Foot (tho' it is certainly much greater) that is, 
to 144 $quare Inches, and this Cylinder wo bs 
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£540 Cabical Inches, whoſe weight is above 
gogo Pound Troy. Since therefore a Man can 
deſcend eafily in a Diving Bell, and feel no ſuch 
exceeding great Preſſute, it is plain that the Air 
muſt force its way into all the Cavities, and fo 
make an Equilibrium with the Air that ſurrounds 
his Body. | 

Tr is neceſſary that they who deſcend in the 
Diving Bell to any great depth, do it flowly and 
by degrees, that the Air may have time to en- 
ter faſt enough into the Cavities and Blood- Vet. 
tels; for otherwiſe it is obſerved that they feel a 
great preſſure and uneafineſs, and the Blood be- 
ing ſtrongly compreſt by to a great a weight, 
burſts out at Noſe and Ears: Bur when they go 
down {lowly enough, they remain under Water 
25 eaſy as in the open Air. 

There is another Phenomenon, which inclines 
me to believe that the Air mixes with the Blood; 
and it is this, We find that Ammals are frequent- 
ly killd by infeQtious Steams and Effluviums 
which they draw in with their Breath; thus, 
there is a Pit near Naples, in which if a Dog 
be ler down but for a little way, he dyes. This 
iS not to be accounted for, unleſs rhe Air 
that carries theie Streams be ſuppoſed to mix 
with the Blood. This Objection you your ſelf 
mention, and endeavour to anſwer it by ſay- 
ing, Thar ir ought to be proved that Reſpi- 
aon cannot be ſtopped by theſe infectious 
dreams, unleſs they enter the Blood Vellels, 
ich you have never ſcen proved, nor ſcen any 
alen why when they are mixed with the Blood, 
they ſhould cauſe a ſudden Death. You know, 
you ay, that theſe Steams are always accom- 
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pamed with a greater or leſs Gravitation of the 


Air, from which alone ariſes the hindrance of 
Reſpiration. 


Is it poſſible any Man can conceive that the 
ſmall Efluviums of Bodies ſhould have ſuch an 
eftect on the Blood and Spirirs, without being 
nearer them than the thicknels of the Coats 
of the Veſlels. Your Notion about the greater 
or leſs Gravitation of the Air, is no ways a ſuf— 
ficent Anſwer: For ir is certain that an Ani- 
mal can live where there is much greater changes 


produced by theſe Steams; and therefore your 
Anſwer is nothing to the purpe fe. But you de- 


fire ro know the reaſon why theſe Steams when 


mix'd with the Blood ſhould bring an immediate 
Death, I muſt confeſs l am none of theſe Phi- 
loſophers tbat think themſeives obliged to give 


_ Teglons for every thing, I know there are infinite 


numbers of eftects in Nature produced by Cauſes, 
the minner of whoſe Operations is yet und! {- 
cover d: However, it you require my Opinion, 
as to this Matter, 1 will freely give it you. Phy 

t1cians know that thete is a great variety of BY. 
dies, which when mixed with the Blood, pro- 
duce very ſtrange and wonderful Changes | in it. 
Some jort intitely diſlolve the texture of it, o- 


of Air as to Gravity and Levity, than what is | 


thers only diminiſh and leſſen the deprecs of } 


Cchelion of the Particles, and make the Blood 
extream!y {11 uid ; but there are Other Bodies, 
and the many in runder, that immedfatel y con 
row tlie Blood, and ma! Ke ik. inlteac of 2 fluid. 


a very hard and cohering Subſt ance. Now it | 


vyou'l ſuppoſe the N Effluvia which en- 


der ta ie Blood wi [30 he Air, {ould be of ſuch a 
naraic 
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nature as to produce a ſtrong coagulation in the 
Blood. with which they mix, the Blood in the Ca- 
pillarics of the Lungs becoming a hard and cohe- 
ringSubſtance will obſtru& all the Paſſages by them 
into the Veins, and intirely ſtop the circulation 
- of the Blood, for which reaſon the Avimal mult 
dye. And this 1 think to he a plain and eaſy 
account why ſuch Steams are the cauſe of ſudden 

Death. 
will give you one Phenomenon mote, that 
brings along with it a very good Argument to 
prove, that the Air conduces ſome other way 
than by its Gravity cowards the conſervation of 
Life, and 'tis this; An Animal when ſhut up in 
3 cloſe Place with an Air of the ſame Denfity 
and Gravity with the external Air, it commonly 
breathes, will dye in a very little time: But if 
there be forced into the ſame Place, when the 
animal is almoſt expiring, more Air without let- 
ting out any ot what was there before, the Animal 
wiil become thereby much <xhilerated.I know you 
Hy the Death of an Animal proceeds from the 
greater Preſſure and Elaſticity of the Air, ocaſion- 
ed by the Heat of its Body: But I believe this 
increaſe of Elaſticity can never be fo conſiderable, 
25 to produce ſuch an effect, ſincæ the heat, of 
the Veſſel is not di ſcover' d to be very great; and 
I think | have ſhowed that an Animal may eaſily 
live where the Preffure of the Air is triple, 
whereas the Preſſure that arifes from the Air be- 
ing heated, cannot be above one Tenth of the 
wiole, and therefore it is plain that ſuch a 
mall Change as this can never be the cauſe of 
the Animal's Death. Befides, when the Preſſure 
becomes greater by the intruſion of freſh Air, 
Fl the 
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the Animal is ſo far from dying the ſooner for it, 
that it is much relieved thereby. 

It ſeems to me that this proceeds from ſome- 


thing in the Air that is abſorbed by the Blood, 


and when that Matter is all ſpent, as it muſt 
needs be by frequent Reſpiracion of the ſame 
Air, that Air will be unfit for the further con- 
tervation of Life, whereas when new Air is ad- 
mitted, there will be more of this Matter, which 
{tome way contributes to the Performance of the 
Vital Functions. What this Matter is, or how 
it operates, I will not take upon me to deter- 


mine, I muſt confeſs 1 don't know, nor did 1 


ever fee any thing ſatisfactory written on that 
Subject, Perhaps it Philoſophy be advanced as 
much in after Ages, as it has been in this pre- 
lent, this will come to be found out; but at pre- 
ſent I fee no way of di{covering it. 

Bur ſtill you ſay it is very evident that the 
Air does not enter the Blood Veſſels in the Lungs. 
Bur becauſe the reaſon you give for it cannot be 
exprelt in Lia or Eng/ifh, | mult ſet it down in 


your own Words as they are in d. 12, Page 48. 


of your Diſſertations, Ex bales Perſpicuum eſt 
aerem vaſa Sangutera Fulmonts nou ſubire cum 
engdem poſt mortem Auimalis ds non ovturati mol? 
inveniatur in vaſg cui incluſum eſt. It ſcems 
there is ſomething very evident here, but what 
it is I know not. I can fee nothing very con- 
{inicuous but ” Inir; cacy of the Sentence. 
M hen I read 1 5 dentence, concluded that 
there was an error in the Printing, and turning 
19 the Errata, | found it fo; But now: It is ict 
right, ir is till as WINS igible to me as cover, 
and 0 2nnor ! guels what you would have. 
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What you have here ſaid, you call a Pheno- 
menon, and you take upon you to explain the 
reaſon of it. In other Authors, that write more 
clearly, we can find out whar they would prove, 
from the Keaſons they give: But it is my unhap: 
pineſs here, as neither to find the Reaſons nor che 
thing to be explain d by them. 

Tho' in this Diſſertation you have propoſed 
the Solution of {farvey's Problem; yer I cannot 
ice you have {atis{y'd all rhe Difficulties that oc- 
cur in this Matter; for I delire to know how it 
comes, that an Animal breathes when it firſt 
comes into the World. You ſay the Air ruſhes 
into the Lungs, being preſſed by its Gravity and 

Elaſtick Force, as into a Place that does nor reſiſt 
its entrance, and that this is done before any dilata- 
tion of the Thorax. But pray conuder this à little 
better, I think from what I have already laid, that 
al the Cavities of an Animal's Body muſt be 
W con{tanily filled with Air, and even the Cavities 
nat ate in the Body of the Fœtus, whilſt in the 
Womb, muſt have Air in them of the ſame Den- 
W { with the Ambient Air, and therefore when 
ZW 2: Focus comes into the World, and is taken out 
of the Teguments that involv'd it in the Womb, 
dere muſt be Air in the Cavity of its Thorax, 
W ich being endowed with the ſame Gravity and 
Flaſticity, as the external Air, will reſiſt the 
admiſſion of more Air; and tis the fame caſe 
Animals that live in the open-Air z for it will 

enter the Lungs unleſs the Cavity or the 
Rreaft bz fift expanded. I think therefore it is 
„in, that when a Fatus comes into the World, 
at the Air will not ruſh into the Lungs, unlets 
us Thorax be fit dilated, which is contrary to 
| aur 
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your Aſſertion; fince then there can be no ad. 
miſſion of the Air into the Lungs, unleſs there 
be a precedent Dilatation of the Breaſt; that is, 
unleſs the Muſcles of the Breaſt act and enlarge 
its Cavity. J would know why theſe Muſcles 


ſhould juſt act then and never before. There ate 


ſeveral other Difficulties that occur in this Mar. 


ter; but I will not trouble you with them at 


preſent. 


In Page 57. you undertake to anſwer ſome Diff. 
culties, as how ſome fort of Animals that ſeem to | 
be dead all the Winter, have yet Life and Re. 
ipiration ; and how it comes that in ſome Dif. 
eaſes a Man ſeems to have loſt both Pulſe and 
Reſpiration, and yet is alive; and you fav both} 
theſe Phenomena's may be eafily accounted fork 


from this Obſervation. 


The Breaft of a Man you take to be a Spb. 
roid, whoſe leaſt Diameter in thoſe that art 
come to their full growth, is about Fifteen inches. 
Whilſt the Breaſt is dilated, the leſſer Diameter 
it encreaſed, and the bigger is not diminiſhed | 
and by that means the Cavity of the Breaſt be. 
comes bigger. Suppoſe the encreaſe then front 
the Back Bone to the Sternum to be only the 
755 of an inch, and then ihe encreaſe of the CA. 
vity will be 31 inches, and ſo much Air will en- 
rer the Lungs when its Diameter is only en 
creaſed 755 0] an inch: But if the encre aſe | 
ihe Diameter be 25 Of a inch, the quant ty Of 
Air drawn into the Lungs will be Sixty to 


17:iches, 


How the Breaſt comes to be a Spheroid, 1} 
cant conceive, I have ſome reaſon to belief 
that it is not; becauſe Archimedes has demon 
F ſtratel 


1 


ww 1: 


G 
Iftrated, that if a Spheroid be cut with a Plane 
Perpendicular to its Axis, the Section mult be 


15 

_ a Circle. Now cut the Thorax with a Plane 
cle; s you pleaſe, you will not find the Section 
are to be 2 Circle. However, fince you wil! have 


the Breaſt to be a Spheroid, and you ate to ſhow 
our Mathematicks on this occaſion, I will allow 
that it is one. 
But then how come you to determine the en- 
creaſe of the Cavity by having only one of the Di- 


1109 

Re. meters of the Spheroid and its encreaſe. What 
Dit nmedes taught you this? It it was any, it 
and mult be he that wrote the Latin Letter about the 


Trinity to King Ge/o, I am ſure you might 
have learnd from the true Archimedes, that 
wrote about Spheriods, that this Problem was 


phe: W underermin'd, and tir having one of the Dia- 
„e meters, and its encreaſe, the encreaſe of the Sphe- 
nM i might be what you pleaſe, it the length of 
eis Axis is not giver 

5 0 What Method you took to find out the en- 
8 creaſe of the Cavity of the Spheroid from the 


"creaſe of its Diameter. I will not rake upon 
ne to diſcover ; for that is as undeterminable as 


77 your Problem. However, allowing that you 
„de rightly allignd the encreaſe of the Sphe- 
„nd from the encreaſe of its Diameter, I will 
„ dertake from thence to find out the Solid 
„ Cocteat of the Spheroid, and the length of its 
725 is; for that becomes a determined Problem 
n the Data you give, You know that it tnay 
= HE ily demonſtrated from what Archimedes 
ul 25 ſhowd in his Book about Spheroids, that 
55 >Pheroids are two Thirds of the Cylinder 


cumſcribed, which has the ſame Axis with 
the 
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AB, they will have the ſame Proportion to ore 


the Spheroid: And therefore if there be tw 
Spheroids generated by the rotation of two Se- 
mi-Ellipſes ADB AEB about the ſame Ax; 
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another, as the Cylinder circumſcribed. Or 
which comes to the ſame thing, if the Spherod RB 
A D B comes to be dilated ſo much as to fill the 
ſpace of the Spheroid A EB the encreaſed 8Sphe 
roid will be to the Spheroid before it was en- 
creaſed, as a C elinder deſcribed about AEB is 
to a Cylinder deſcribed about A DB, and theſe 
Cylinders being of the ſame height, muſt have Wl 
the ſame Proportion as their Baſes have, or as 
the Squares of the Diameters of their Baſes. M** 
Call the Diameter of the leaſt Cylinder a, ar nd =. 
that of the greateſt a ++ e then is *+ 22 e-+ > IM 
to a? as the Sphcroid A EB is to the Me, 
ADB, and con! fequently by Diviſion of Ratic 
z ae + er is to a* as the encreaſe A EBD A i . 
to the Spheroid A \D B; that is, e multiply'd in. i 
o 2a ＋ eis to a⸗ as 4 EB D A to the 998550 0 x 
e. : . A Dp. 
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oz; and 2 being in the preſent Caſe Fifceen 


| Y ; 
ches © = — of an inch, and AEBDA, ac- 


-rding to you 31 Cubical Inches; ex2a Te 


Will be — + — and a is 125 : wherefore as 
a 100 © 1G0CO 5 


oy, 
_— 
5 —— 


= -- T 10000 | 
er of inches in the Spheroid A DB, or to the 
WI 1p2city of the Thorax, which theretore by the 
F:ile of Proportion muſt contain 22242 ſolid 
ches, or malt hold above a hundred Gallons of 
ine Meaſure, that is a Hogſheid, and very 
teu two Thirds of another, and ſo much ac- 
ording to your numbers mult the Breaſt contain. 
muſt confeſs this Thorax of yours, is of the 
argelt ſize 1 ever yet read of. 

Let vs next ſee what mult be the length of the 
\xis of the Spheroid. The Cylinder circum— 
cribed is to the Spheroid as Three to Two, and 
therefore the Cylinder mult contain 34863 ſolid 
Inches, and the Diameter of the Baſe being 15, 
de Baſe muſt be 177 Square Inches, by which 
fe divide the number 34862, we {hall have 
o inches for the height of rhe Cylinder, which 
Co. Nruſt be the ſame with the height of the Tho- 
1-4 or Breaſt; and becauſe a Man's length is 

„ mmonly more than Sextuple of the Cavity ot 
Ide Thorax, the heighth of a Man at this nate 
5 { reckoning mult be above 1176 Inches; that 
\ :. mult be allowed to be 1co Foot high. A 
„ not this height may ſtand upon the Ground, 
eig Ms <xfily reach the top of the higheſt Houle in 
P. gb, rho" the Houſes here be as high 

i as 


is to 125, fois 31 to the num. 
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But | have not leiſure now to examine them 69 


(30) 


25 in any Town in Chriſtendom. You ſee, Sir, what 
Concluſion your Geometry is able to bring forth 

There are many more. things in your Diflerr 
tions that would be worth while to confider 


much as they deſerve ; I will only take notice u 
preſent of your great skill in Arithmetick, aud] 
your Art of calculating at the end of your Diſc: + 
tation on Digeſtion. You undertake to ſhew tha 8 
the force of the Muſcles compreſſing the Stomach, 
is fully ſufficient to reduce the Solids that are u. 
ken into the Stomach, into the form of a Fluid fil 
for nouriſhing the Animal. You proceed on the 
Principle of Borrelli, that the force of all Mit 
cles is proportional to their weight; and becau; 
the Weight of the Mulcle that bends the thin 
Joint of the Thumb, is 122 Grains, and its 157 | 
equal to 3720 Pound weight, and the weight oi 7 
all the Muſcles that preſs on the Stomach, ill 
9222 Grains: From whence you ſay, As 12 
Grains is to 3720 Pounds, 10 is 8223 to 24622; 
Pounds. Tis iomewhat firange, that ſo great 
42 Mathematician as you fhould nor be able ol 
ork the common Rule of Proportion, or bell | 
Golden Rule, which every Sckool-boy Koo . 
exactly Perhaps you have ſome new way with 
you, or ſome other Notion of Proportion " 
what is founded on the Elements of Euclid. 
am ſure if we take the ordinary Method whic! 
[ learned at School, the fourth prc Td 
the Numbers 122, 3720, 8223 18 2507345 Walch . 
Number does not agree in any Figure with ny | 
but in the firſt. And when you come to calculi 

the Muſcular Fibres of the Stomach it ſelt, vo 
ſuppoſe the weight of the Stomach to be e of 8 
| On: 8 
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K 
Ounces, which is 3540 Grains; and you ſay, ac- 
ch. M cording to the preceeding Rule, the force of the 
1 WW Stomach muſt be equal to the weight of 12951 


WM rounds. And here you muſt be exceedingly cut 


ia vour Calculation, unleſs you have ſome Secrets 
uin Arithmetick, ſuch as you have in Phytick, for 
110 according ro my Calculation, the 4th Proportio- 
cf. nab to the Numbers 122, 3720, and 3840, is 

117088, which is almoſt ten times more than 
hat you make it. The Force of theſe Muſ- 
. cles, you tell us, is not leſs than that of any 
1 it Millſtone whetever; but if we proceed on a 
"BY more nice Calculation than you commonly uſe, 
Ll ﬀ : will venture to affirm, that the Power of all the 
BY Fibres of the Diaphragme, and the Muſcles of the 
11 8 Abdomen, is above 90 Millſtones of the largeſt 
Wiz. I will here give you the Calculation. An 
tech of Scone may be reckon'd to weigh an Ounce 
and a half, and therefore a Cubick Foot of Stone 
will weigh 216 Pounds Ley. Now there are 
Ze Millftones that are 4 Foot in Diameter, and 
i" they being Cylinders, the Area of the Baſe will 


| 3 g 5 5 
dog de about 12 Foot and 4 halt, and fuppoting each 
the 


= Millftone a Foot thick, it will contain 12 and a 
halt ſolid Feet, and weigh 2700 Pounds, which 
Js about 91 times lefs than what you lay is the 
"Power of the Muſcles that compreſs the Sto- 
wach; ſo that 91 Millſtones are bur equal in 
CON force to the Power of theſe Muſcles, and who 
would not be ſurprized to think that there is a 
borce equal to that of ſo many Millffones, em- 
M loved tor the Attritionof the Aliment. But af- 
ter all, if this matter be examined more clearly, 


nd things be fairly ſtared, it will be found that 


CB there is not the +355 Parr or this force 
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that preſſes the Stomach. For tho' the Abſolut A 
force of all the Muſcular Fibres be fo great 


you have ſhowed. Yet all that is to be deduce! 


from thence, is, that if theſe Fibres aAed in an 
Body in Parallel Dire Rions, the weight thy 
could in that cafe fultain, would be that of mo 
Millſtones; or which comes ro the ſame, i! al 8 


the Fibres of theſe Muſcles acted directly agu 

two Bodies to preſs them together, the Bodie 
will be as much prefled, as if 91 Millſtones !a 
upon them. But this 15 Ot the Fr * the vY 


Jure of the Muſcles op the Stomach : tor: 


Ac! FiO N ON it 'S Very Obi 10 ne, Ind A 0 gien 
elt part of their force is 10ent in their pulling 2 


! 


gainſt one another, ſo that notwitb ſtanding "il 
abſolute force of theſe Mulcles is fo great, 50 
perhaj 


2 1 
aol Pay . tn. ban) rd fodtmnd ous ns ns aid 


JJ T N ö r a 
J. ² ůꝛ;añm % 1 SR 4 TFT LR 5 : 
- N F RK . N & f ; A Ig ö 2 25 
— | fgets md — 
© =® 8 gg a - 


— 


pau 2 — 


(49) 


perhaps their preſſure on the Stomach will not be 


10 great, as if 10 Pounds weight lay upon it. To 


make this clearer, let us ſuppoſe two great weights 


p and Qtyed together by a Rope that paſſes over 
two Pollies C and D, and by that means they 
preſs the Body A upon B. Let us ſuppoſe the 
Horizontal Diſtances of the Ropes from A ; that 


is, E A, F A equal, and the Weights alſo equal. 
From the Principles of Staticks, the Preſſure of 


A upon B, will be to the weights P and Q. as 


[CE is to 2 CA; and therefore if each of the 
Weights P and Q were 10080 Pounds, and C E 
twenty thouſand times leſs than C A, then the 
| force by which the Bodies will be preſſed roge- 
& ther, will be bur the ten thouſandth part of the 
Bodies P and Q; fo that if one Pound weight 
bay upon A, the Bodies A and B will be as 
much preſſed as they are by the Weights Pand Q. 
Let us ſuppoſe now CA D to be one of the Fibres 


ot the Diaphragma, which touches the Stomach 


in A; this Fibre, contracting, endeavours to bring 


"WW ir {elf imo a right Line, and by that means prefles 
dhe Stomach. Now if CE were but the twenty 


25 ; thouſandth part of the length of rhe Fibre CAD, 


„24.9 


dhe Preſſure on theStomach will be but the twenty 


thouſandth part of the whole force of the Fibre. 


Lou ſee then, Sir, that to determine whether the 
Aion of the Muſcles Is ſufficient for the Attriti- 
on of the Aliment, you mult not only calculate 
heir abſolute force, but their force by which they 
press the Stomach; and without this, all your 
| other Calculation figaihes uothing, for their abſo- 
| lore force may be much greater than you make it, 
ad yer not ſufficient for the Keduction of the 
WF \liment to a fluid Form- | 
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Let us next inquire, whether you be more 
happy in your reaſoning about the practical part 
of Phyſick, than we find you are in the Specula. 
tive. This ſhall be of a Diſeaſe that falls o{neſt 


under the Phyſician's Conſideration, ard the only 


practical Diſſertation in all your Works; where 
we may hope you are likewiſe more accurate, 
ſince the Subject is of ſuch moment, and that we 
find all your pretences to Learning are ſummon 
ed together to expoſe your Brethren. 

At preſent, it will be ſufficient to attend how 
you make good this heavy Charge. We ſhall 
there fote lay aſide all your Digreſſions, and learn 
what Secretion or Evacuation ought to be made 
choice of for curing Fevers, when ſome Secretion 
is to be choſen. More particularly, that Fevers 
are oftner cur d by Medicines that evacuare by 
the Skin, than by Purging Medicines; and that, 
in, oppoſition to ſome ignorant Phy ficians in 
Edinburgh. 


At fiſt Tering out we muſt have Patience till 


we hear of your acquaintance with Fe, and a 


touch at your own Praiſe, But let us begin to 
Buſineſs; you delire it may be obferv d, that 


Fevers go off by augmenting Secretion at the 


Skin, by the Glands of the Kidneys, and by ma- 
king a Diarrhæa. Szcond!y, that there are not 
any Veſſels, nor any Glands of our Body ſerving 
tor Secretion (as if ſome Glands did not) that 
may not be fo enlarg'd as to receive and ſeparate 
any Liquor commonly ſeparated in other Glands; 
From theſe Obſervarions you conclude, that there 
is not any Fever, the like whereof has not been 


carried off more frequently by Secretion at the 


Glands of the Skin, tan at any of the reſt; and 
: therefore 


635 k 
> Wiicrcfore there is not any kind of Fever-matter * 
hac may not be carried off by the Glands of the i 
ein. 2. e. d. 3 the 
i If we had follow'd you through all your Di- il 
„reſhon, we had never come to a clear fight of 1 


2 Mrs Mathematical Concluſion, which will itill be 
, wore plain, if we view it in a common way of 
2 {Wipeiking. Experience ſnews us, that Fevers are 
- {Wcured by Swearing, Urine, or Stool; and there- 

tore Fevers may be thus cur d, is your Conclufion 
ard Diſcovery ; but that from the ſume Obſetva- 
uon, or your ſecond, they are oftneſt curd at the 
1 
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8 Glands of rhe Skin, is not made appear; tho' it _—_ 
what your Adverſaries wanted, and you under- | 
n {W:ook ro demonſtrate. „ 
's WW Before we proceed; I muſt tell you that your 
y [Mſccond Vbſervation is very ill ſupported by the 
„ Particulars you alledge in its favour , tho' it 
8 ſerves you to no great purpoſe at preſent, if it 
were realy true. Moreover, your expreſſion a- 
bout Secretion ſhews how little you know of that 
2 Affair; bur as this has been done already at grea- 
oer length, I ſhall only obſerve how widely you 
i: {Mditter from Dr. Cockburn on this Subject; vet he 
ie muſt needs be oblig'd to you for his Doctrine. 
a. Kead him again, and you'll find your changing 
ot Hands of Secrerions very abſurd ; as alſo that 
1 MWvour circular Ducts of different Diameters help 
at us very little in the caſe of different Secreti- 
ons. | | 
s, Bur, io leave this, let us advance with you in 
re our further Diſquiſition in the Subject of Fe- 
en vers. The next Enquiry then is, Hew much, and 


ne ober manner the Blood is chang d or alter d in 
10. % a Fever, 
7 C 2 In 


the odds of this Matter being voided at the 


than your many Sappoſittons make for you. Sup . 


ry inconſiderable quantity in the Blood: It will 


(430)... 
In ordet᷑ to reſolve this uſeful Queſtion, ſome 
Experiments, you ſay, may be proper, that ſhew il 
the Nature of the Fever-matter to be ſuch, a; 
may paſs by any Veſſel. But, once more, theſe 
Experiments are really ſo proper and material, 
that you think fv to put off the Diſquiſition a: Wb 
this time; eſpecially that you ſeem to be of Opi 
nion, that it may be fully ſatisty d, by ſhewing 
vehat proportion the Natural Secretions have to 
one another. Howſoever improbable a Medium 
chis ſeems to be; yet we are willing to learn, 
how, by the given Proportion of Natural Secre. 
tion, the Diſpoſition and Aptitude of the Fever: 
naticr may have to paſs indifferently by any of 
the Secreting: Veſſels. But, inſtead of the De- 
monſtration, all this account is turn d into a piti. 
ful Compariſon of Sandloriuss Experiences, by 
the help of a little Arithmetick; tho' Hagen, 
muſt be brought into the Scene upon account of 
the Chance that this Fever matter may have to paſs | 
rather by the Skin than at any other Paſſage of MF"! 
Evacuation. Had it not been more proper, fir!t 
to have anfwerd your Queſtion, and to have told 
us the nature of the Fever- matter; then your A. 
rithmertick might have found a place to ſhew us 


Skin, and at other Parts? But your new merhcd | 


of Demonttration is to beg the Queltion, and to IM 
fall tout on your Adverſaries. On the other 
hand, if you'll allow a little of your Liberty to 
tr. Brow?, one Buppoſition for him will concluce . 


all you have ſaid more powerfully againſt you, 


Boſe chen, this Fever-matrer or ferment, is in a ve 


therice 


637 
chence follow, that it may be ſoon diſcharg'd by 
ome Stool, or otherwiſe ; and far more certainly that 
new way, than by the Skin; the means for produ- 
, 2; Micing that effect being more conſtant in their Ope- 
heſe tation. This one Conſideration of a greater cer- 
rial, {Mrzinty, at once determines the Choice of any 
n a: Mfrudenc Perſon. | 
Op. In effect, the only thing that is plain without 
ving I Suppoſition, is that Dr. F knows no- 
e to hing of a Fever; fince after all your ſpeciousPre. 
lum {Mcnces to Demonſtration, we know nothing of 
earn, his Fever. matter, nor how it affects our Blood; 
ecte- Nor whether Evacuation is at all neceſſary, nor 
ver- Nhich is the beſt, Only as the Inquiry ſeems to 
y of Me about the Choice ot Evacuations, we ſuppoſe 
De- lere is an equal aptitude for this Matter going 
piti. Ny way, and then there will be 2 greater quan- 
„ by iq of it ſpent by the Skin. But as all this is 
gent Nisht upon Suppoſition, we leave you to make it 
nt of Nurcher out. 
; paſs . The Corollaries, you draw from theſe Demon- 
e of Mttations, ſtanding and falling by their ſufficiency 
Wd Pay be juſtly neglected, pleaſe only to remem- 
told er, that as Fevers having been cur'd in ways of 
Ir A. Nracuation, is founded on Experience; fo the 
ike Experience evidently teaches us how little ne- 


w us | 

t the W-llary a Quantity of any Evacuation is : Nay, 
ethed Dew hurtful a great quantity has often been, is 
nd to Hell known to every Phyfician. 

other MI Vi F. himſelf ſeems abundantly apprized 
ty to wk ſufficient Evacuation may be had by 
clude Mteing; bur then, according to his Modern 
you, lethod of Demonſtration, Pargiag is the Eva- 
Sun on by the Skin. If chis is allow'd bim a- 


a ve tt me Senſe of Sanctorius and all Phy ſicians, 
t will | he 
herics IE 
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he may be in the right; bur, in that caſe, hi 
Adverſaries and he are agreed, and there's an end 
to the Diſſertation. This abſurdity is ſo gro 
that no hing leſs than his own Words can ein 
credir to the Obſervation. “ For, ſays he, a 
* © What Concerns an Fvacuation made by ti:i$ 
„ means of Lenitive Medicines, or of ſuch 3 
* clear the firſt Paſſages of Excrements tha 
« ftick to them; this is no more to be atribut 
„ buted to Purgirg or augmenting the Secret 
*« on of the Belly, than the waſtiing of the ont 
« ward Skin: For thoſe Lenitives only pro 
* mote ſuch a Perſpirarion of the Inteftines, | 
* that of the ourward Skin; for wherr the Poe 
* of the Inteftines are open'd, a greater quai 
ty of Tranſpiration ruſhes out there, tha! 
cout of a like Portion of the outward Sura 
* of the Body. RS 1 

From theſe Words it is, at leaſt, plain, th 
theſe Lenitive Medicines ate a more certain mea 
of evacuating a quantity by the Bowels, than th 
proper means can do by the Pores of the Skin 
a concluſion altogether againſt your purpoi 
Bur ſay you, this is not purging. Pray good UY 
Qor, what do theſe Medicines paſs for amor 
Phyficians, Purget or Sweats © Purging Medi 
cines they have all along been reputed ; andy: 
they are effectual means for curing a bever, 4 
Dr. Brown aſſerted, and you prove. 

I know not how pcflibly you can pet clear 
this Abſuidity, but by having recourle to you 
common way of Demonftration. For the pu: 
poſe ; ſuppoſe Fevers only to be cur d by Tranlp 
tation; but they aie curd by lenient, A 
geutle, Purging : Therefore gentle Purgaiin 


bord 


, wp 
1 


A 


Promote Tranſpiration; by no means Purging. 
W his is a clear Demonſtration, the Expreſſion 
gage, contrary to the uſe of theſe Words 
de, rong Phyſicians, and downright oppoſite io 
the ri. Thus you ftard by your ſelf in a 
ch e Languge to no manner of purpoſe, bur c 


hit 
1 end 
210% 


; thu: reconcil'd ro Dr. Brown when you leaſt intend 


tribu-t. | 
Scree 1 defign'd, Sir, to have ſhewn to how little 
e outW@urpoſe you have attempted Be//znz's Theorem, 
pte chat your Skill in Mathematicks is as defici- 
es, Mt in its diſcovery, as in the mentioned inſtances; 
Pore 
vant Ketter. 1 hope What is already ſaid, will con- 
tha gce a little to make you know your ſelf; I am 
ura re ic will make you better known to our Coun- 
-men, however great a Stranger you have hi- 
n, tu erco been to both. By chis, your Civility, in 
mea deavouring to make me known abroad, is ſ me- 
nan that repair d; and it had been much to the ho- 
> Skin Wour of our Country, that you were likewiſe a 
7 pot ger there, | 
od D 
amol 
Mel 
and y 
ver, 4 
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